The effects of intrauterine growth retardation on the development of the Purkinje cell dendritic tree in the cerebellar cortex of fetal sheep: a note on the ontogeny of the Purkinje cell.
The development of the fetal sheep cerebellum at 80, 100, 120 and 140 days gestation (term = 146 days) and 3 months postnatally was studied using Nissl stained sections and rapid Golgi preparations. The most rapid expansion of the Purkinje cell dendritic tree occurred between 100 and 120 days of gestation (5-6 fold increase in area). By 140 days it had acquired its adult form after which time growth continued mainly in the vertical direction. The effects of intrauterine growth retardation on the growth of granule and Purkinje cell dendrites in the cerebellar cortex of fetal sheep (140 days) were investigated in Golgi preparations. Compared with control cerebella the length (but not the number) of granule cell dendrites was reduced by 14% (P less than 0.01); the area of the Purkinje cell dendritic field was reduced by 20% (P less than 0.01); the branching density was reduced by 8% (P less than 0.01); the total branch length was reduced by 27% (P less than 0.002); the density of dendritic spines per row was not affected. These factors resulted in a decrease of 26% (P less than 0.002) in the total number of dendritic spines per row per Purkinje cell. These findings show that the growth of granule cell dendrites and the Purkinje cell dendritic tree have been significantly affected by chronic intrauterine deprivation. Such structural abnormalities could affect the pattern of neuronal connectivity and could be associated with functional deficits.